Biological rhythms in the physiology and pharmacology of blood coagulation.
This article reviews the current knowledge on time-dependent variations in the physiology of blood coagulation and in the anticoagulant effect of heparin and warfarin. Animal data indicated that the shortest blood clotting time and the highest levels of coagulation factors II, VII, and IX were recorded during the resting period of the animal. These circadian rhythms were not altered by modifications of the lighting regimens. In healthy volunteers, the prothrombin time was longer at the end of the afternoon than early in the morning; the acrophases of activated partial thromboplastin time and thrombin time occurred in the evening or during the night. The acrophases of fibrinogen, factors II, VII, VIII, and a-1-antitrypsin were obtained in the morning. There is no agreement on the chronobiology of platelet aggregation, and differences can be found in the time of maximal aggregability. The chronopharmacological studies of heparin infused at a constant rate to patients with thromboembolic diseases suggested that maximal effectiveness occurred at 04:00, while it was minimal at 08:00. Animal data indicated that oral administration of warfarin at the end of the activity period of rats produced maximal inhibition of vitamin K-dependent factors. This was the time of day when warfarin interference with the vitamin K cycle of the liver was highest. Further studies are needed to determine the clinical significance of biological rhythms in the physiology and pharmacology of blood coagulation.